2

The Lorenz number and effective mass
The effective mass depends on the the reduced Fermi energy η decreases with increasing temperature. The effective mass can be expressed as follow: 
where e is the electronic charge, Fi is the Fermi integrals, and 
Thermal transport
We evaluated the specific heat value of all the samples by the DSC method for over three times. The measured specific heat values are consistent with each other for the samples. And no exothermic nor endothermic peaks observed during cyclic test, indicating the composition is stable at high temperature.
Callaway model calculation:
At temperatures higher than the Debye temperature (θD), phonon grain boundary scattering may be ignored in polycrystalline materials with grain sizes larger than the 3 phonon-phonon scattering mean free path Callaway model can be applied to describe the influence of point defects on the lattice thermal conductivity.
The ratio of the lattice thermal conductivities of a material containing defects to that of the material without defect can be expressed as [1] :
Here κlat and κlat,p are the lattice thermal conductivities of the defected and parent materials, h and Ω stand for the Planck constant and average volume per atom respectively.
The disorder scattering parameter Γ can be calculated as MS      , where ΓM and ΓS are scattering parameters due to mass and strain-field fluctuations, respectively. The disorder scattering parameter Γ can be expressed as
Where ΔM is the mass difference of the host and the impurity atom, M is the mass of the average ternary cluster, ε is a phenomenological strain parameter, Δ r is the difference in ionic radii of the host and the impurity atom, and r is the average ionic radii.
The average sound velocity va can be calculated from:
Here, the longitudinal ( 11 l vc   , 6500m/s) [3] and transverse ( 44 s vc   , 3260m/s) [3] , Eq. (7) gives va about 3656 m/s. Debye temperature θD is defined by:
where the V is the unit−cell volume, N is the number of atoms in a unit cell, kB is Boltzmann parameter, and h presents the Planck constant. Eq. (8) gives θD about 463K.
The parameter ε is given by :
where υp the Poisson ratio, which can be calculated as:
Eq. (10) gives υp about 0.33.
Gruneisen parameter (γ) can be obtained from:
Gruneisen parameter (γ) was calculated to be ~2.0 for In2O3.
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